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1 Adjustment of 
Automobile Head- 
lights 


DEPARTMENT OF COMMERCE 
BUREAU OF STANDARDS 
WASHINGTON 
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September 15, 1923. 


GENERAL NOTE 


Owing to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it will 
be impossible to supply printed information regarding them, 
However, in these cases, when the investigation has pro- 
gressed sufficiently far, the Bureau will be pleased to 
furnish technical data to those engaged in the particular 
application of the subject, in order to avoid the delay 
incident to publication, 


For some time the need of better adjustment of auto- 
mobile headlights has been realized. Satisfactory specifi- 
cations for the testing of headlight lenses are available 
as the result of careful work by the Illuminating Engineering 
Society. For regulatory purposes, these specifications have 
been approved by the Society of Automotive Engineers, Based 
on these specifications 11 states have prepared a list of 
27 lenses which, when properly adjusted, comply with the 
Illuminating Engineering Society's specifications as to 
intensity and distribution of light. Notwithstanding this 
fact that adequate specifications are available and are now 
being used for the approval of types of lenses, the situation 
in general is not satisfactory because a large majority of 
headlights are not properly adjusted. To secure information 
covering this point, the Bureau of Standards conducted tests 
on headlights of over 400 cars operated in the District of 
Columbia and voluntarily submitted for test. Although 72% 
of these cars were equipped with lenses of the type included 
in the approved uniform list, only 5 1/2% of these head- 
lights were in good condition. 

For the past month the Bureau has been engaged in an 
active campaign to secure better adjustment of headlights 
and has given most of its attention to the conditions 
existing in Washington, Four lines of action have been 
followed which include the adjustment of headlights by dealers 
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of new and used cars in their possession; cooperation with 
motorists’ associations with the object of installing 
adjusting screens in garages; cooperation with the Safety 
Council in securing pubiicity on the necessity of headlight 
adjustment; and wore with enforcement officers to obtain 
enforcement of the local regulations in the proper manner. 
All those concerned have williugly assisted the Bureau, and 
it is believed that real progress nas been made. 
Correspondence has also been carried on with manu- 
facturers of motor vehicles to learn the methods used in 
adjusting the headlights of new cars at the factory. It is 
believed that a great deal of help can be given automobile 
owners throvgh the inclusion of information on adjustment of 
headlights in the instruction books furnished with new cars. 


The final report of the Bureau of Siandards covering 
its investigation of electrolysis conditions in Galveston 
has been completed and copies submitted to the utilities 
concerned. A somewhat unusual condition was found to exist 
in this city, elthough it is not unlike some other places 
located on low sandy ground close to the sea. A consider- 
able part of the area of Galveston has been filled in with 
sand dredged from the Gulf, and, consequently, the resis- 
tivity of the soil is extremely low, ranging around 100 ohms 
per cu. cm as compared with average figures of several 
thousand ohms commonly found in interior cities. Because 
of this extremely low soil resistance, some of the methods 
found effective in mitigating electrolysis in other cities 
were not adapted to conditions in Galveston. Some improve- 
ments in track conditions were carried out and further 
improvements recommended as a result of these tests, 

Supplementary to this improvement. in track conditions, 
the investigation showed that a properly designed and 
restricted pipe drainage system offered the best means of 
taking care of electrolysis conditions in Galveston, A 
pipe drainage system was already in existence, but it was 
found to be improperly installed and for this reason in 
many locations the drainage system itself was a source of 
danger to the pipes. Detailed recommendations were made for 
a rehabilitation of the drainage system to afford proper 
protection to the pipe network generally without introducing 
serious local hazards. Arrangements have been made for the 
Bureau to make follow-up tests to determine conditions 
after these changes have been made. 


Notices have been given in past numbers of the 
Bulletin of the transmission of radio signals of standard 
frequency to enable the owners of radio apparatus to check 
their wavemeters and to adjust transmitting and receiving 
sets. Such standard signals will be transmitted on 
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October 20, November 5, November 20, and December 5. The 
transmission on October 20 should be of special interest to 
commercial and ship operators, since it will include most 

of the frequencies assigned to marine and commercial traffic. 

On November 5 signals will be transmitted in the 
frequency band used by the Class B broadcasting stations. 
Measurements which the Bureau of Standards has made indicate 
that a few stations are not remaining on their assigned 
fremencies and hence are causing interference with programs 
from their own as well as other stations. This situation 
can be relieved by using these signals to calibrate a wave- 
metgr which in turn can be used to adjust the transmitting 
equipment. 

On November 20 signals will be transmitted covering 
approximately the same band as those on October 20, while on 
December 5, the frequencies transmitted will cover those 
used by all broadeasting stations as well as some used by 
amateurse This complete schedule has been so planned that a 
wavemeter may be accurately calibrated over a range from 
150 to 1700 k.c. provided all the transmissions are received. 

The schedule followed in these transmissions will be 
slightly different from that adopted in the past. All trans- 
missions will be by unmodulated continuous wave telegraphy 
and no announcements will be made by voice, thus considerably 
reducing the time of transmitting any one freouency. Details 
concerning the nature of the signals, together with a 
complete schedule, can be obtained by consulting the Radio 
Service Bulletin which can be obtained from the Superintendent 
of Documents, Government Printing Office, Washington, Db. C. 


Specifications for dry cells of the cylindrical form 
have recently been adonted by letter ballot of the Signal 
Section of the American Railway Association. These specifi- 
cations are in agreement with those recently adopted for dry 
cells by the Federal Specifications Board and issued as 
Bureau of Stancards Circular No. 139. The Bureau assisted in 
the prevaration of the specifications for the Signal Section 
which have now been finally adopted. The above-mentioned 
Circular entitled "United States Government Specifications 
for Dry Cells" is also designated as Standard Svecifications 
No. 58 of the Federal Specifications Board, and can be 
obtained from the Superintendent of Documents, Government 
Printing Office, Washington, D. C., at 5¢ 4 copy. 


Unfortunately, national standard specifications have 
been better aporeciated abroad than in the United States. 
In the case of electrical measuring instruments, for 
instance, British specifications have been in use since 1909; 
French specifications were adopted in 1921; and German ones 
pH nd Las arate 
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Realizing the benefits which would result from national 
specifications for electrical measurirg instruments in the 
United States, the Bureau of Standards has been striving to 
get consideration for the subject in this country. It has 
translated the French and German specifications and sent 
copies of them together with the British specifications to 
American makers and large users of electrical instruments. 

In cooperation with the Instruments and Measurements 
Committee of the American Institute of Electrical Engineers, 
a@ personal canvass of the instrument makers of America has 
been made. The results of this canvass show that a 
majority of the makers are in favor of standard specifi- 
cations and indicate the desirability of having tentative 
specifications prepared to serve as the basis for further 
discussion. Such a tentative specification was prepared 
and presented as an appendix to a technical paper on the 
standardization of electrical measuring instruments given 
before the convention of the American Institute of Electrical 
Engineers at Swampscott, Mass., last June. Further progress 
in the development of American standard specifications will 
be based on the comments and suggestions which will be 
received from instrument makers and users. 


Work in connection with standard specifications for 
white ware pottery has been undertaken for a committee of 
the Federal Specifications Board. Drawings of the standard 
sets of tableware adopted by this committee have been 
prepared, and these will be distributed to the members of 
the committee together with a newly prepared set of specifi- 
cations for this material. This new set of specifications 
has been prepared in accordance with the requirements of the 
Federal Specifications Board and gives in detail the methods 
of testing. The greatest difficulty experienced in arriving 
at these specifications has been caused by the great variety 
of thicknesses of ware sold as a single article, so that if 
a standard of strength is adopted a large number of potters 
will have to change the thicknesses of their products 
rather than the shapes and sizes. It would apoear, however, 
that the potters are willing to do this as they are interested 
in arriving at standards amongst themselves. In order to 
obtain the values which must be used in these specifications, 
a considerable amount of ware has been tested during the past 
month according to the recommended methods. 


For some time the Bureau has been investigating the 
breaking strength of sheet glass. The results obtained by 
breaking sheet glass in frames have been computed, and a 
comparison of these data shows, in the case of the uniform 
hydraulic loading of glass over its entire area, that the 
thickness has considerable effect upon the strength obtained. 
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Thin glass gives a strength which is quite high in proportion 
to its thickness. This strength decreases rapidly with 
decrease in thickness, determinations having been made for 
glass from 1/10 to 1/4 inch thick. Glass, when tested in 
frames and loaded in the center, shows a strength almost 
comparable with that which it would exhibit if acting as a beam 
supported on two ends only. 

The results above described have been obtained using a 
singie size oi sheet, and the tests will now be repeated on 
sheets of various sizes to determine if this has any effect 
on the values obtained. 


8 Fatigue Proper- The Bureau is carrying out an investigation on the 

ties of Steel fatigue properties of various woods and metals and in 
connection with this work 26 specimens of 3 1/2% nickel steel 
have been tested in the rotating beam fatigue machine by the 
load deflection method. The results are consistent for the 
different heat treatments to which the metal had been sub- 
jected, Fatigue values of from 50 to 55% of the ultimate 
strength were obtained when the proportional limit was above 
that of the fatigue limit. When the proportional limit of 
the material was less than 50% of the ultimate strength, the 
fatigue limit was less than the proportional limit. Fatigue 
tests by the load deflection method have also been made ina 
rotary beam fatigue machine on 3 specimens cut from a Thermit- 
welded rail joint. The fatigue limit averaged 31 500 ib. per 
Sq- in. with an average ultimate strength of 57 445 1b. per 
Sq» ine, the average percentage of the fatigue limit to the 
ultimate strength was 54.9. 


9 Carburization At the suggestion of a ground of metallurgists of the 

of Steel automobile industry, the Bureau of Stardards has taken up the 
investigation of the carburization of steel, a problem of 

great importance in this industry, The specific purocse of 

the investigetion will be ie Getermine whether or not the 

initiai quality of’a steel influences to any marked extent 

the results obtained in carburies ne ovaccice as has been 

claimed by some commerviai nebtatlurgists. Specimens of 

"normal" stecis, that is, steels which in the hands of these 

metal lur ists prove to be entirely satisfactory, and of 

"abnormal" stivels, those which gave results of a decidedly 

different paves oe wnen sudjected ts the same carburizing 

process, have been secured; and the preliminary work of 

cutting the samples, makiug examinations of the structure, etc., 

is now under way. 


10 Crystalline Ferrite is the metallographic constituent, iron, which 
Structure of forms the basis of all steeis. Hence, any advance in our 
Ferrite knowledge of its characteristics is of interest and also of 
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ferrite often show a peculiar network within the individual 
grains after various tyves of etching for revealing the 
microstructure. This gives the material the appearance of 
being of a very fine grained structure which, if true, would 
greatly affect the properties of the material. 

During the past month the Bureau has devoted some time 
to the study of the phenomermnwhich has been noted by other 
observers, although no explanation of its nature has ever been 
suggested. The work has not yet been completed, but the 
results so far obtained indicate that this peculiar feature in 
the structure of ferrite is not related to the ordinary 
crystalline structure as it exists at room temperatures. When 
ferrite is heated sufficiently, it undergoes an allotropic 
change. Some evidence has been obtained indicating that when 
the iron is cooled from a high temperature all evidence of the 
structural condition existing at that temperature is not entire- 
ly erased, but persists as a pattern superimposed upon the 
ordinary structural arrangement. When the iron is reheated to 
a sufficientiy high temperature although considerably below 
the temperature at which the allotropic change takes place, 
the characteristic network previously mentioned results, but 
upon continued heating this is wiped out as equilibrium is 
obtained, Further work is in progress to show more clearly in 
what these changes consist, but it is evident from what has 
already been accomplished, that they are quite different from 
the usual processes of recrystallization and grain growth. 


11 Gases in Malleable Analyses for oxygen, hydrogen, and nitrogen have been 

Cast Iron completed on samples of hard white iron and malleable iron 
from two plants melting in electric furnaces and from these 
plants melting in air furnaces. In all cases it was found 
that the annealing of the hard.iron increased the oxygen 
content of the metal and decreased the nitride nitrogen con- 
tent. Wo distinction between air furnace and electric fur- 
nace iron was found on the basis of the oxygen content or on 
the basis of the changes in oxygen or nitrogen. There was 
apparently in some instances a tendency for electric furnace 
iron to contain more nitrozen than Zurnace iron in both hard 
and annealed conditions, but this difference was not true 
throughout the series of samples analyzed. The ranges of gas 
contents were as follows: Oxygen in hard iron 0.0014 to 
0.0043; oxygen in malleable iron 0.0060 to %.0190; nitrogen 
in hard iron 0.0080 to 0.0104; nitrogen in malleable iron 
0.0011 to 0.0036. 


12 The Standardi- A meeting of the National Screw Thread Commission, of 
zation of Stove which the Director of the Bureau of Standards is chairman, was 
Bolts and of Taps held in Swampscott, Mass., on August 7 and 8. In connection 
and Dies with this meeting, conferences were held with representative 


manufacturers of stove bolts and of taps and dies. There is 
at present a lack of uniformity in specifications for stove 
bolts as manufactured in the central west, notably Cleveland, 
Ohio, and as manufactured in New England. The Commission 
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desires to assist manufacturers and users of stove bolts to 
arrive at a single standard, so that the product of various 
manufacturers will be completely interchangeable. It is 
hoped that this may be accomplished through the interest of 
users of these bolts who are now put to unnecessary expense 
and inconvenience through lack of interchangeability. 

The conference with manufacturers of taps and dies was 
arranged with a view to eeerer ce into harmony the Commission's 
report and the manufacturers’, standards for threaded products. 
The conference resulted in very satisfactory progress toward 
the settlement of minor differences between the Commission's 
recommendations and the standards of the manufacturers. 


The Bureau of Standards is about to undertake some work 
in connection with the calibration of large volume gas 
meters. This is the result of a conference held at the 
Bureau on August 6 between representatives of the American 
Gas Association's committee on the measurement of large 
volumes of gas and members of the staff of the Bureau of 
Standards. At this meeting arrangements were made to assist 
the committee in its study of this problem, and in so far as 
it is possible to do so, a program of the work to be done 
was drawn up and is being followed. The actual test 
comparisons will be carried out at the plant of the Peoples 
Gas Light and Coke Comoany, Chicago, Ill. At present the 
Bureau's part in this work is the making and testing of 
instruments which will be needed by the committee in making 
measurements and observations. 


The elaborate investigation which the Bureau of 
Standards has carried out for a number of years on the proper- 
ties of ammonia, has been mentioned several times in the 
Bulletin. A paper is now in prevaration on the specific 
heat of superheated ammonia vapor which has involved a 
review of practically all the published work on this subject, 
and a comparison of the resuits given by the war Eous 
authorities with those secured through the Bureau's experi- 
mentse Such a comparison indicated an agreement within the 
limits of experimental error, about 0.5%. 

The data secured for ammonia are sufficient for the 
determination of all its thermodynamic proverties. 
Computations have been made of the value of the Joule Thomson 
coefficient and the results compared with those determined 
experimentally in the flow calorimeter during the blank 
experiments in which no heat was suvolied. The agreement 
between observed and computed results is excellent, the 
largest discrepancy being no more than could be accounted for 
by an error of 0.005° in measuring the temperature change in 
the gas during the blank experiment. These results form an 
excellent test of the thermodynamic consistency of all the 
data. 

(112) 
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15 U. S. Petroleum Letter Circular ©5, one of the mimeographed series of 

Oil Tables the Bureau of Standards, has recentiv been issued. It gives 
a. tabular comparicon of the degrees A.Pele at GOP. of oils 
when the dezrees A.P.I. at some cther observed temperature 
ere known. For examole, if tre chnaerved devvass ALP.T. at 


78°3. is 20, the degrees APL. at GO°R, with be 19. Inter- 


mediate intervals can be conveniently ini erpdlated. This 
table is based upon the resuits ef en investigation conducted 
by the Bureau of Standards on the density aud vnermal 


expansion of American petrcleum cils ard published as 
Technologic Paper No. 77. The same data were used in comput- 
ing the tables published in Bureau of Standards Circular No. 57 
"The United States Standard Table for Petroleum Oils." It is 
expected that the information cortained in Letter Circular 95 
will later be published in the regular series of the Pureau 
of Standards to correspond with the two just mentioned. 

Copies of Letter Circular 95 can be obtained by 
addressing the Bureau of Standards. 


16 Specific The specific gravities and weizhts per gallon of milk 
Gravity and Weight and cream are given in tabular form in Letter Circular 96, one 
Per Galion of of the mimeographed series of the Bureau cf Standards. The 
Milk and Cream information contained in this letter circular is based on 


values of specific gravity and coe?ficients of expansions 
determined by the Bureau of Standards and published in the 
Journal of Agricultural Research, Voi. III, No. 3, U. S. Dept. 
of Agriculture, table II, page 257. 

Copies of this letter circular can be obtained by 
addressing the Bureau of Standards. 


17 Specifications In addition to the general public, the Government depart- 
for Household ments and the American Engineering Standards Committee are 
Refrigerators interested in the guestion of specifications for heusenold 


refrigerators. The Bureau considered that cata secured by it 
several months ago on refrigerators of this type might prove 
sufficient to serve as a basis for a performance specification. 
Such a specification has been drafted after reviewing the test 
data and after completing numerous computations reletive to 
heat flow in assumed cases. It is hoped that satisfactory 
specifications covering household refrigerators may result from 
this preliminary work. 


18 Concerning a In Bulletin No. 75, of August 15, 1923, items 25 and 26 

Means for Increas- mention was made of tests in progress at the Bureau of Stand- 

ing the Efficiencyards on the emissivity of sheet iron, fabric, etc., covered 

of Radiators with white paint, giass enamel, aluminum paint, ete. Tnese 
tests are of interest in connection with the mustion of the 
heat radiated from the under side of roofing material, 
awnings, etc., when exposed tc the sun. Data were given show- 
ing that a coating of aivminum paint emitted only 30 +o 50% as 
mach as white paint, glass enamel, or other nonmetallic sur- 
faces. 
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The application of this information to the painting 
of radiators for heating houses is obvious, but the gain in 
heating, by covering the surface with a nonmetallic paint, 
is not 2 or 3 times that of the aluminum paint, as might be 
inferred from the above-mentioned data. This is owing to 
the fact that the ordinary steam heated radiator is cellular 
in construction which facilitates heating the air by con- 
duction and convection. It is in reality a convector of 
heat; the heat dissipated into the room by radiation, from 
the sides, being relatively of secondary importance. 

For example, in a 2-column radiator, of 13 sections, 
Allien and Rowley (Jour. Am. Soc. Heat. & Vent. Eng., Vol 26, 
Mar. 1920} found that,of the total heat dissipated, about 
30% was lost by radiation and 70% by convection. (Using a 
4-column radiator the figures were 27 and 73%, respectively. ) 
When this radiator was covered with aluminum paint, it 
dissipated only from 80 to 81% as much heat as the nonmetallic 
covering... (loc. aits ps 317) 

This is in substantial agreement with the tests 
reported by Allen ten years earlier (Electrical World, page 
1616, June, 1911) in which radiators covered with aluminum 
paint dissipated only 72 to 76% as mich as the .coverings 
which did not contain flakes of metal,- aluminum, bronze,etc. 

From this it appears that we may expect to gain about 
20% in heat dissipation into the room by covering the ordinary 
multi-segmented house radiator with a nonmetallic paint. 

This is worth considering. If the radiator hapvens to be 
coated with aluminum paint, the nonmetallic coating can be 
painted over the aluminum, which is a good conductor of 

heat and hence does not impede thermal conduction through the 
walls of the radiator. This nonmetallic coating need not 

be black paint. The chrome colored pigments, the greenish 
colored oxides, such as chromium oxide, etc., offer a 
variety of tints for decorative purposes with greater 
efficiency in heat dissipation. 


The optics division of the Bureau of Standards has been 
giving considerable attention to the analysis of complex are 
spectra, and a paper on "Regularities in the Are Spectrum 
of Vanadium" was published in the August number of the 
Journal of the Washington Academy of Seiences. Thirty-six 
groups of series lines,called multiplets, were discovered, 
16 of which were published. These account for more than 
15% of the toal number of lines (about 2000) ascribed to 
vanadium; 6 additional mltiplets have been found in the are 
spectrum of titanium and similar reguiatiries have been 
discevered for zirconium. Wave number differences have been 
taken systematically in the spectrum of platinum and 
palladium. Many constant differences have been found, but 
their interpretation is still vague. 
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About 20 new multiplets have been discovered in the 
are spectrum of iron, making a total of 40. These mltiplets 
involve 4CO to 500 cf the stronger Lines and account for 90% 
of the lines in temperature classes ft and iI. Mualtiplets 
have been found involving the lines in the infra-red at 9000 A 
and in the ultra-violet at 2240 A. An attempt is being made 
to place the lines which fall in classes IT71, IV, and V 
inasmuch as these classes are presenting difficulty in other 


spectra, 
20 Use of Reclaimed A complete investigation is to be carried out by the 
Rubber in Automobile Bureaw of Standards on the effects of various percentages 
Tires of reclaimed rubber in the material used for automobile 


tires. This program will commence with a series of service 
and laboratory tests to determine the relative resistance to 
abrasion of tires having various percentages of reclaimed 
rubber in the tread stock. For carrying out this part of the 
work, 50 experimentai cord tires have been secured, these 
tires having the tread made up in 4 sections containing 

O, 10, 18 and 25% of reclaimed rubber. Forty of these tires 
will be tested on delivery cars belonging to the Post Office 
Department and operating on different tynes of roads. 
Preparations have been made for laboratory abrasion tests of 
the 4 tread stocks using machines of 4 different designs. 
The object of this particular work is to compare the results 
given by each machine with the results of road tests and to 
select for future use that type of machine which gives the 
best results. 


21 Discussion of The Bureau of Standards has prepared a discussion of 

Logging Safety Code the recently adopted safety code governing logging and 
sawmill operations. This discussion is intended to explain 
why certain provisions are included, and also, in some 
instances, to give further details. concerning methods of safe 
operation. It will be recognized that this is in line with 
the discussions published on the National Electrical Safety 
Code, known as Handbook No. 4, and the discussion of the 
Head and Eye Code, entitled Handbook No. 2. ‘The discussion 
will be illustrated by photographs taken in the field by the 
Bureau's engineers, by the U. S. Forest Service, and various 
State commissions. 

One interesting item in this discussion is the 
description of the V-notch method of felling trees, This was 
worked out by the Southern Pine Association for the purpose 
of preventing “kick-backs" of the butt of the log as the 
tree fell. Not only was this method successful in preventing 
such "kick-backs" but when put in practice, it was found that 
it gave larger yields of sound timber than the old method of 
making a horizontal cut. A reproduction of the poster 
published by the Southern Pine Association is given in 
connection with the description of this method. 
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PUBLICATIONS OF THE BUREAU OF STANDARDS RELEASED DURING AUGUST. 


S 472 


S 474 


T 237 


C 143 


C 144 


Rok 


Scientific Papers 


Alternating-current resistance and inductance of single- 
layer coils. C. N. Hickman 10¢ 
Series in the are spectrum of molybdenum C. C. Keiss 102 


Technologic Papers 


Aeronautic instruments. Franklin L. Hunt 20¢ 
Circulars 

Standard samples - general information (8th edition) 5g 

Invar and related nickel steels (2nd edition) 30¢ 

Recommended specification for quicklime for use in 

causticizing, 5¢ 

Recommended specification for limestone and quicklime 

for use in the manufacture of sulphite pulp. _ 5¢ 
Recommendations 

P»ving bricks. | | 5¢ 


These publications can be obtained from the Superintendent of 


Documents, Government Printing Office, Washington, D. C., at the 
prices given above. 


Respectfully, 


George K. Burgess, Director 
HGB 
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